, tubulin states can be in superposition [9] , consciousness can be result of quantum computation via applied by short laser pulses quantum gates within the microtubules in the brain cortex [10] . *
An essential phenomenon for the quantum brain dynamics is the quantum optical coherence in the microtubules. Jibu et al., 1994 [6] derive the total Hamiltonian for the system of N water molecules and the quantized electromagnetic field in the region V inside the microtubule cylinder in the form S in the total Hamiltonian is the collective dynamical variable for the water molecules given by (5) .
It seems worthwhile to note that the total Hamiltonian (1) is essentially of the same form as the Dicke's Hamiltonian (1954) [11] for the laser system and the Stuart-Takahashi-Umezawa Hamiltonian (1979) [12] for Quantum Brain Dynamics (QBD). Therefore, it can be expected that microtubules in the cytoskeletal structure of brain cells manifest both memory printing/recalling mechanism in QBD and laser-like coherent optical activity. The quantum dynamical system of water molecules and the quantized electromagnetic field confined inside the hollow microtubule core can manifest the specific collective dynamics called 'superradiance' by which the microtubule can transform any incoherent, i.e., thermal, and disordered molecular, electromagnetic, or atomic energy into coherent photons inside the microtubules. Analogous to superconductivity, Jibu and Yasue, 1994 further suggest that such coherent photons created by superradiance penetrate perfectly along the internal hollow core as if the optical medium were made transparent by the propagating photons themselves. This is a quantum theoretical phenomenon called 'self-induced transparency'. That's why the coherence is not immediately lost.
The process of superradiance can be described in four steps: conclude that it forms cylinder with external diameter 30 Å and 20 glutamine residues per turn. The 3-Å-wide layer of water that adheres to the surface of proteins and is therefore unavailable as a solvent to diffusible electrolytes, then the central cylindrical cavity is only 6 Å wide, so only water and small ions can diffuse into this narrow channel. across. In a helix of 20 residues per turn, the terminal atoms of side chains of average length would be at the correct van der Waals distance of 3.6 Å from each other. With 18 residues per turn, this value shrinks to 3.2 Å, a little short; with 22 residues per turn, it expands to 3.9 Å, so that contact is lost. Twenty residues per turn may be the most stable structure for any sequence of residues. From Perutz et al., 2002. Aβ42 immunoreactivity that appears to be located directly outside neurons and early Aβ42 immunoreactivity along the axonal projections (perforant path) of early Aβ42 accumulating neurons of the entorhinal cortex and at their terminal fields, the outer molecular layer of the dentate gyrus. Brain tissue from a 64-year-old representative subject with mild cognitive impairment, stained with antibodies specific to the C-terminus of Aβ42, revealed significant amounts of region-specific intraneuronal immunoreactivity, compared with relatively little Aβ40 immunoreactivity. This intraneuronal Aβ42 staining was especially evident within pyramidal neurons of areas such as the hippocampus/entorhinal cortex, which are prone to developing early AD neuropathology. So in attempt to find some evidence in favor of the microtubule role in consciousness Mershin, Nanopoulos and Skoulakis, 2000 [15] quote that some kind of pathology in MAP-tau proteins is the major candidate for explaining the cortical impairment and the following dementia in Alzheimer's patients.
However, the two classic lesions of AD can occur independently of each other. Tangles 
Treatment approaches
As seen from the presentation above the Aβ seems the major pathogenetic factor in Alzheimer's disease.
Perutz et al., 2002 [13] conclude that there are any hopes for therapy. Formation of amyloids and of huntingtin aggregates is reversible. Aromatic compounds such as congo red that can insert themselves into gaps between helical turns might destabilize the cylindrical shells and initiate this process, but prevention would be more effective and probably easier to achieve.
On possible experiments that can prove/disprove quantum consciousness
The possibility that the amyloid water-filled nanotubes manifest quantum optical coherence within the neurons and interfere with the normal quantum brain dynamic can be experimentally tested. The microtubules are thought to be very sensitive to their environment, so that the quantum coherent phenomena are hard to detect in vitro. Jibu et al., 1994 [6] mark that no proof of coherent photon generation or emission has been found in microtubules, but self-focused photons and self-trapped, non-thermalizing wave entities should be difficult to detect. However if amyloid nanotubes do really interfere with the quantum optical phenomena in the brain microtubules, their behavior must be manifested even in vitro, because both the amyloid nanotube fibers are more stable than the cellular microtubules and their mode of action is by no means controllable. For this can account the highly insulated interior of the amyloid cylinder and its smaller diameter (dA ~1-2 nm) compared to the microtubular one (dM ~15 nm). According to Nick Mavromatos one should take care of environmental isolation and this is why he confines the macroscopic quantum effects in smaller regions inside microtubules near the microtubular wall. In his words 25 nm diameter is too big for long lasting quantum coherent effects. In a region of 25 nm any quantum coherent state could decohere quickly within 10 -14 seconds; but in thin layers Mavromatos et al. [16] claim you can have it up to 10 -6 sec. If the macroscopic quantum phenomena in vivo are confined only to the region near the microtubular wall, then it will be quite hard to detect them experimentally. However, this won't be the case with the coherence inside the amyloid nanotubes, which should last orders of magnitude longer, sufficient for experimental registration.
Also in experiments trying to amplificate the number of the emitted via superradiance photons, so that to be detected, it is possible to be used amyloid nanotubes instead of brain microtubules and 'harder' conditions under which the microtubules itself would be destroyed i.e. to be used the conformational stability of the amyloid fibers, which are built up mainly from β−sheets. Proving of quantum coherent optical excitations within the amyloid nanotubes will be highly supportive for analogous process taking part in vivo in the brain.
